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(54) MAGNETIC ALLOY HAVING TEXTURAL covers the surface of the substrate 12 uniformly and 

NUCLEUS CREATION LAYER AND completely to eliminate texture action on. the surface of 

PRODUCTION THEREOF the lower substrate 12 thus setting a new crystal form 

in the following crystal growth. 

(57) Abstract: 

COPYRIGHT: (C)1 998, JPO 

PROBLEM TO BE SOLVED: To attain high saturation 
coercive force, high squareness, and uniform magnetic 
article size and interparticle distance required for 
noise reduction by employing a nucleus creation layer 
having a function for imparting a nucleus creation site 
where individual physical magnetic particles are grown 
on the back of a recording layer. 

SOLUTION: A textural nucleus reation layer 14 . on a 
substrate 12 comprises a seed crystal layer 22 and an 
intermediate layer 24 deposited by sputtering. A 
magnetic recording layer 16 containing a magnetic alloy 
and an insoluble stabilized segregant substance 80 is 
also deposited on the nucleus creation layer 14 by 
sputtering. An optimal recording performance is attained 
when the particles in the recording layer 16 have a 
uniform size and separated uniformly by the segregant 
substance 80. More specifically, it is attained in case 
of a single crystal where the Co alloy particles 78 have 
an equivalent size and separated uniformly from each 
other by the segregant 80 so that interparticle exchange 
is blocked. Furthermore, the nudes creation layer 14 
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jmftatitzmu&mt., zzxmm^mit^y^ 

LT#3; U^^®±(C-j&6tyCX£-*3f 

f£&iZ£*Jjm2ft2>fflgim£*:&&. 0E8BftJi& Co 10 
^C-X<Z>hcp 90 Kcal/mol &SSA5*S^§fig$: 

yhmm^ 3mvxwffi.mzmw.2tu wms&mt 
[»*«2] mmmm-h\ m mmn. m^mm 20 

[ff#^3] ^r^©j?^\ ^&<i:=b80AT*3b 
T*&D, fro^Hilte^W^lllOO AJ^TO^ODT' 

,#5SB*ffljB*. 30 

9 ] mm&mtfet: Lx&mmzi&tt 

Bfc&SlO] SSB&gftffttf;. «B«fbSnfcNiAlT*>' 

GSfeftgn] smm CrCD-^i:, 40 
1 «tf>fl!S©^£-g-^ R4>& < %> 1 ffi(Z)flfi©^ 
2A STC^CDCr(C*ft-Sft^@^l$S|5g#?:^X-510iS 

[tt#El2] KJfre£ttM£KE?tf. ¥*SS*&100 AJ^ 

m^mis] mm^msnm^i>\ sa-soa^ss 
ntn-rv^s, ft*^i2sa^®^ 

[ff*Si5] ^fc<i:.fcioA©ff*«:fco, -fe^U# 50 
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[fflf*3®17] Sk-feyU35/>h4Wt*^ 90Kcal/Bol&jB 
**|g^3ftKSt»oAl, As, Co. Cr, Dy, Gd, La. Lu, 
Ni, 0s. Pin, Ru, Re, Sc. Se. Si, Sm, Sn, Ta, Tb. T 
h, Ti, Tm, U, V, W, YfcJ:tf^BWBfti5J:tfig 

^>#i**m*wm%*.mu mmm-m&xsitiz 

ISCo^t-MiCii«$tlfe, 90 Kcal/wl ■ 

< t %> 1 «z>-fe U H^fCi: £^<fr, 

90 Kcal/mol &«ASil^»SS:^-r&BMbft|fe«fcrfia 
T. 

±»C-«W9tCx^*2/-v,n/iaRJCj:yjKfiltSn. ^Co 
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«Go£&i:#»C 90 Kcal/mol feafctSfir^ISS:^^ 

[0 0 0 1] 
[0002] 

«, mmfa<Dwmm<Dmfrzm<b-?z.£T*$>z>„ pwso 
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by ^(William and Comstock) (CJ: 'J ^^^^l/^tSB 
^CfeW^^ii^^n-feXCD^If^T-VKAn Analyt 
ical Model of the Write Process in Digital Magneti 
c Recording).!, A. I. P. Conf .Proc.Mag. Materials, 19 
71, 5, P.738{Cfa(RS*lT^SJ:-5fC, H^^Ji/XJV 

U &«fct)^#l§#:flf (switching field distribution: 
"SFD") &$&t)£z:tT'&5„ PW50&^-f^fc«?)©55{CSiJ 

io commit. tm&<mmmtiCKc")%:mttzz.izT' 

[0003] it ^) t- ^ h (OW) J*. K^t 5 - # 
t*. 88tGtt±T, »-©2/^;i/- SI-CDS/^ 

©i^D^b^, ^'[4, . fcitfSFD. fc«fc »J iWfcSfcW 

#rtW*UvTr&3e>„ L^L^e>, Hc(Cfe{t§>r*-f ' 
-JHWfC0WCDSBfeS:#-5 B ftoT, S^MBPfcfc^ 
Tli, S*fe«tt>*SFD &afc»LT, OWOSca&jt^WSjg. 

U ^ >y * £ «fc t>*#S^* ^ >y ^ (c <fc o tt 

sisstis. mmnnfcj ^ x\z, amwtctt, ^-(z 

hu) ^(Cj:vj r^S^ODV-Y ^ Dl8Afi90B%(Nicn»a 
gnetic Studies of Thin Metallic Films) J, J. Appl! 
Phys., 1988 , 63,No.8, p.3248(Zltl$:*5§^©##35C 

^(Physical Origin of Limits in the Performance of 
Thin-Film Longitudinal Recording Media) J, IEEE Tr 
ans. Mag., 1988 , 24, No. 6, .p.2700(£4x£#l8ia<Z># 

. [ooo4]ii7^ fr&m&amm j ■< xn&m 
«sw>#^T»--i»»c3a»"t6, ijsukz«»i$k 

n^WMW-tmoyf-mz. ^>S*feJ:tJt{g^SFD 
50 A5o L^U*^6, iKvxSafttBS^Mti, ^^^1^14 
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^^xchen)^©±ieLfe mmfc^&sMfaoym&iz 
&w&mft<nmmm&\ \z^m^nx^^o\z. m 
mj-ms.zyjmwizmmz'ttzz.tiizj: vm&-tz>z\t 

zMUzffi-fztzmz^ mMzmAmmx^^ mm 

y, ztnt±iz<Dxjmm¥m turner. «ma©«fc 10 

M-fSdiiicj: y, gfcrtciira©jK«.y -f xa^£e>*i 

[0 0 0 5] TNLDfi, S^^V MHCD^»K;MBH=»Z) 
*S:3IT*&£„ 3*U4, #Sii»tf»©<^fflJ5)-fCfeWStf 20 

A£i±, 3^oUy*>^«ffc-AM»«triirt", Z.£T*Mr 

14 uv* yxmtT'tb y , * £ t tt»l±S©»:*T'* 
icv-f * naacuSKcj: y sws*i*%© *vr 

£fScD#^, fiP*>PW50, ;*-,K~5.-fK y-fX^«fcOfTN 

5„ 0S;it4\ HcS:K5«)«ii:tCj:y. PW50Sr«t»JJlE< 

WZR&i-o HccDifAte^-A-^-f N£ 

{BTf Z>fr<bT'3bZ>„ J:»Jfiv«rt &jr**&lVr 4Kt* 
tt, $^PW50, &#fc0W, fc<fct«SvMNLDS:^5^ ' 
yMXte, ^#^^;b#^D£*lS<DT\ *B*f 40 

S. Kb:^T-y'>^-n/—^©^gtt*lKfi)Sii:ii. pw 
50&«fcygE<U a»J&0WSr#, TNLDSr«ty(S<-rs<3b 

/--fXT'&S) . «maE93WS^S:»l»LT, 

e>> <ST3tlSTNU) % ^3tlS0WfiJ;t) 5 PW50S:^«?)S 

j&y-fXb^;i/©^iKcj:y, WRBSftTvvfe. 50 
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[0006] « 0 -c, s&gfassflm w^m^v b& 
mztmvgz, mmmmsmmmt. pwso, ows 

fJccDM^s^tciyMii-szi^^T'Ss^ ixrizm. 
t>iz* 3tie>o^{±, e^-r-y 

m^OmSk (HP*., ffi^S*fe«fctmv^SFD), WVM>W50, 
(Chen)^CD±fBLfe nSB^¥8BfiaSE«KOeiBJCfeW* 

Kiw)*a«BfflRj iznmztiT ^z>z.a>&? 

s, m&^(D^*$mLT\,^ mfcmzi,t % ^ 
y;nf>j±<jom&p{4, antsnfe, ^.mms-^tT-^ 

U froSFD {4if*LT, PW50©if*P$:ja< o 
[0 0 0 7] /\<7- K (Howard) mz <fc y>Kffl#l ! rl^,06 
6,552 ^ICfSSsStife, ««E»y>fXS:»r«fc«)©=fe» 
e>-o©^j£{Cfe^T{4, S^5:5~30M-?%(at%) CD 
SKT'^ffi 7 ;UAtC#A1- S= /N^-K(Howard)^ 
14, ^^AStiycT^^^^^WT-WKSX/t-v 

*y>iricj:*, wm<JMfo i k.mK\-,x^z>« z.ft\z 

=fcu, sx/'Cyif-y^^awfc*^, ^sr^'fswwtc 

*KBS*iT^S«fc-5fC, ^©^Al4HcfeJ;t>*S*]S#$: . 
M^fSo /\C7- K(Howard)^4, 3KBI#^ll5,062,93 

8 #{c^^T v ^«^(c; wmmkttmctz ztz 
mmtstifcz.<Dumz& mm^m^t>^^^ 

®m\z^\sxfa*gmx-&ftT\>^\ ^jo—ooy^m 

i±L«?)S3i:TfeSo 3tl^7-<;UA(CK-tSPIIBl4C. 
L.^xXChien) ^C0 nBMSBlEttFe-Si02 0fls(Magneti 
c Granular Fe-Si02 Solids)j, J. Appl. Phys. , 1987, 
61(B) , p.3311fcJ:tfS.H.ya-(Liou)<SE<Z> *Wfc£M 
|^^^#;(Granular Metal Films a recordin 
g-Media)j, Appl. Phys. Lett., 1988, 52(8), p. 512 \Z 

km£*itv<>£o ^mz. z.n<t><Dffl$?m^i l -t. m& 

$Vy ¥\Z&. y * faiMS* ~>fv V Srftffi L 
T, Fe-Si02 «:*ft«tUTfey, *fe^*7-i > ;UA(4T 
Jf^LtCii^Snto S$1100 Oe <DHcffi33J;0^O.6 © 

^tt(s) im*>tiiL. znbomiz, mmmmm& 
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[0 0 0 8] HSItC, Sy^X(Shimizu) ¥f(D TCoPtCr^ 
-o-^ffi^fKCoPtCr Composite Magnetic Thin Films) j, 
IEEE Trans. Mag., 1992 , 28, No.5, p.3102 

EgglO 531 035 Al-i§-, 1993^3 ^23H#('j-©H^:|II4ff| ; 
ffiMH5-73880 ^feJtt>*^H[#fFH5,516,547 ^CgS® 
$tlT^-5J:e>tC, Si0 2 ©^&D^iJffl$ttTVA^ o jyfc 

,^10§«%(vol%)(DSi02CD^AlCj:oTf^$tlfc 0 ± 

132/ ^ 3*t 6 7 >r /uACDS**HRflf»al& 10 

0.6 TftSifcfe^bt^S. t£oT, SKfcfc-gtgftf*: 

tttT'^&V V S/$ X<f ttR^tt»lC*&17-18atXffl 
Pt&H^LTV^SZttC^ ffiS1-^T*&S„ r<Z>«k 
e> &H5y*S5£tf>Ptf£, zi© J: e> ^^©ISgnx h 

e>lC|gft24xfc, MA^lOraemu/an20 Mrt 

00 0e ^<Z)k?-*Hc&3tEScL£{CjS^-r, 3*U*&# 

S„ 1993^8H6H#^0H*HI#fFffi®l|5-197944-^ 
(2=>5^V(Murayama)^) (C|3«o$tlfe> *O-o0D# 
iSSt*. Hc£it*-r£<D{CSi0 2 S:8^U.— ^T'JKV ^<gffl 
'Mx.^O.l ~10%©N2©#j£T"e^.A^^U>^* 

«fffi©TT?**;S*lfc. Si0 2 {CBr*-t-2.#Kfi«fi!^{i. 30 
? K-(Kudo)©^|lI#fFH4,837,094# (7^7rX 
•^fciteSLT^S) feJttJf^^aadaJ^CD^ffl^lg 
4,769,282 ^ X#±S^&-atr^&afcSUTV>&) 

[0 0 0 9] Si0 2 £Ggffl-T£^n'3#£fc 

BWc*88ta*is#, MSi0 2 i:»(47-c;bA^i:©« 
i/^X^(cj:S30vol!lS^T'COSi02) It. mmit(vis)i3 

n<b<D$Mix mmmv>m**m±Lx. -h^&Mrt 

if*&jgg, 34x«*£&PW50£fg£&0W£*fce,-t o 
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y-^XSr^f Sitti*^. V- K<v ^ (Murdock) ^ 
WU l"#^Co-^^g^^©y^x#f4(NoisePr 
operties of Multilayered Co-Alloy Magnetic Recordi 
ng Media)j, IEEE Trans. Mag., 1990, 26, pp.2700-27 

05 k^t, mmu(D^m(Dimm^^x^), 

fcJ£afW*t*e>;riTV*5. :7^;i,A*mRLTi:U;?<fc 
a*lfc*feT-fC : J:y<g;T3*l*3V, SFD fr-Djj 

[ooio] Sic. &v^8H£ga>&&i£. i*«HHfiy-# 
/K^fes. ^< it, zL<z>g>mmz, mfoj^x-kfc 

HSSg$4^TV^-5#<©^^gE#^#:iCSV^T. ^Co- 

/<-^®«a4^ea®cooo2]cr*fetjiHt (mtmM, 

tt) tt. K^X^WBtcMbT^fSfettiilLT^ 
^TT'feS («T> r®p(g(in-plane)j BBlfti:^ 

i£-7 4 )i ACOMWC-W &#S«%?HR«4;**SJ*. CrT 
MSrftfflLT. «Wf/v#^S«(HCP) Co^-fCO, #iD^ 
'4frf(B0C) Cr^J:Tf<Z)«^-|Ct7-xtr4r#S/^;bia« 
SriEJif SItt'SiS. ®WC-WK^, ^T©^f-B 

: (002) Cr//(H20)co! (HO) Gr//(10H)Co5 (11 
0) Cr// (1010)00^^^(112) Cr//(1010)co®-^fCJ: 
•J, Co&Cr±Tx^^^^^;u^3itS3i:{CJ:.U# 
SZlil^T'^SZliltt, K.tfxy (Hono), B.r7>(Wong)& 
D.E. 7-7'J >(Laughlin)©Hi rco/Cr ZlM^ffi^ 
©M^r^ (Crystallography of Co/Cr bilayer magnetic 
thin films)j, J. Appl. Phys., 1990, 68(9) , p. 4734 

[0 0 11] *fe^BI#frH4,652,499 #{Cli, MCo- 

(v) i:-&Affc-r^sifc*«Bai8SjnTv%«. 
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(±co&&©«e&%k l&s A * fett»=f- A©c*s < & 

So BSCpTJiCiWiail&llDo— IfcCrT 

■ few**^Bi*ffl«c»y-fxi*.- mm**. m&<D&zf 10 

(CffisK^AttieBMRcttitdA: £ Cr* fete 

J J<D±mX& tiffin? Z> -ftffi,*, U-(Lee) m<D ""CoCr 
TaaM3HWRfl§<ONiAlT»(NiAl Underlayers for CoCrTa 
Magnetic Thin Films) J, IEEE Trans. Mag., 1994(11 
B), 30, No.6, pp.3951-3, ^iMTM±(DCcCrPtWm 
ffittoZRltt Crcfra®©#ffl (Effects of Cr Interme- 
diate Layers on CoCrPt Thin Film Media on NiAl Und 
erlayers)j, IEEE Trans. Mag., 1995(11 Jf), 31, No. 
6, pp.2728-30 , fcJ:t>*1994^9^29H#^©, 20 
fFffijSgH08/315 ,096-^lcS^ < WtM £±58 LTilffi;* 
4xfcW0N4f8ffflW*EP' 0 704 839 Al ^IZ^^X^^ 
*itv*5. B-2 t&&rr9x*v-t:mir&T . 

Tmp^*raW(25 ~50A) B-2 NiAlTJg^KCo^ 

[0012] U-^Jcktit^ MCo^-^©^[4^M 
O. -e®T©MJ:Txtr^^r2/-v;u^i-s 0 }g4bT5@ 
V^CrJifclWi^feaMUcfeV^TI*. «CrMttSB-2 Mil 30 

JBtt. Co— £&#(1010)coWloF££oT, igrtC-ttS:^ 
fSCo— ^fe€:^Si:#it.e»*lS3aj|S:,' KNiAIJi© 
(112)NiAl^SpBf6l^#A53i:tC*S 0 MCrJVtt. ft 

4«a#&BK:,fc*ltt. MCrStiM (H2)NiAli:(1010)co^ 
©IBROBWR (BP*>> ^B2®i:^^fBffl^S«!;©P^© 

«. mtpmm*:mL<w< (25~5oa©®h) lt, m 40 
tK^tt(s) jw«£s*vov5. 

IBPFBfia^fi^tW^fC^SiW^ (112) -7^;* 
^■V U >y^a®$n^:Ji!:v>NiAlM±T<Z)Xtf^^ri/-v;b 

j®Ric«fcy»6n&v ^co^S7i';i/A©(ioio)-t-^x 
9-*-tz*&ib<D£.m*.T^it. Cfcaatfeu-^® rco 

CrTaSSHt^fflOONiAlTSj &#M<Z>Z1£:) . ~ ~T\ 
A) ©Crctjp^Jf{i#{C^(112) -r?X^-V- 
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jW. !£NiAl 7 -r ;i/ A^®±©iifJC7)Al iZ «fc S8Co0?s§8S 
i*<T, (a) Cr©^Co7-r;i/AM^CDfl£ic§:*/NtU 

^•3 (w mco^mmmMtmrnMrm t ©ra©stx 

So 

[0 0 13] U-Wc«fc»jate* (EP0 704 839 Al#f$) 

NiAiTMo#7&^^nfi, ^©y-fxtttg 

3 D EP0 704 839 'Al &#flB"rs fc, £©*/j*Z>gicatt, 

fiSfifcfrtt. OHm^A<D^^f- (0R«18at%)<7)*gffl 
fc,fctf3B!£> <^*Hi^(1010)-7 L ^X5 : -V-(C J: »J£l£ 

^fC13at% ^«©PtS:ffifflL/fc«^Kfc^TS^, 
^^A*®*fi*^SK:^«tS*lTV^nti. 3000 Oe $: 

^A^BBrfiitcfcoT^-egs. i(Bj:e>^ioy5 

^•^-tC^fi-S^ffife J; (1010) 5^ -V -^CD^ 

^t^f'J i/x;i/-y^f±i:^^ y -mz& 
-^cfes^itfcgg-ts^i&o^^e), y -^c<t y 

[0 0 14] MtCM^fcAdfC ^s-?^it®%j*tt 

J: <HBffc3ftTVv6. *mMA 
©la©W^8T'feS, 1994^4^ 6 B#tfffiJ£<ZX 
ttflJHW08/223,.636#S:#flRfflC:t. b^L^e>, 3 

«sn-sco^-^<zsK»ia«*<z)/j>a <, m-tmtt 

fey, &T©5£T*#;*. 6*1-5 : HcocZ( grain) (2Ku 
(grain) /Ms], T^l/^r^TJiSr^oRl^lffCfeWS . 
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xt&smv, saaawi©MrtS:jiji?a-»s cap*., m 
Mmmzm<-fz>) mHG&&sma>m&M£74 

do #ix.t£ 7-f;UA©Mrt i>\ 1 Gbit/in2(. 155Gbit/ 
cmZj^x^fB'ItlC^fbT^^^n-S, 1 memu/cm% 

(CO^T, PW50, 0WfiJ:t>TNLD$:^4{Cf 

nasi*. mmmmmoiTkmmmmztt-tz. wsm 

A. Wsmtls&TM&J -i X, »^P«50, m^J&ow^J; 
[0 0 15] 

W^fc^-f-US/XTSfJiStt&WU froiS&gSi£fc£tt 
SPW50. IfWifty-fX TNLDfe«fctfDW^®^4%fc^ 

[0016] 

»&««Tf»S. *«9HCj:6jt»*ti. 100 A*fc«&. 
*IfcJ:tf5A~50A (SBBWlCtt. »10A©¥*aSfflB! 

■mfe. 0.2 * &z*ti&jiomizfo ^*mzMfri&& 

00 0e flWvTrS't-gpesplCTjSU -#HH3«C*W'» 
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[0017] <gy-rx©^ia^«s&$sg-rs{ctt, 

10 /l^%&+tf l ^X'&&Zttfft*>tlX^&i!}\ 

it. £fcm'i^&m*tf3LtLxm%im cbp^, 

*5.-f N) ^CDtfffDfiSBtfjtt, Co-Pt 

^-x&£ttp(D7 : 7?i-(Dffife<DmmizMLxmtt 
&o mmssxnt. M^mtm^h^m^^^izojm 

mmz-D^x, m^jm.zm&t&frmz\* > mm- 

tei£-fc1MX£fco^£T'&>,>, tf^mztSj-teffl 

x. Mfflznt^tttmizm-i^t-y j jvj±mmizffl 
gsmmizm l td&mz&vi&m to, m-\z 
<m.m zstio (Dww^mt. mmmmkfD 

[0 0 18] #ia6U!K-7-{i, 1££f«-!M Mcfev^TJKfiR 

40 itw, w%mttf&mm<Dffimti®Mii*v. & 
o^«s#*^e,ti5. sic, ^^Scit-r ^<z)-b--f x 

f$mt>\ mmm<n^#*i' j rji!&&o)fctbiz, mz 
$izmsiztitc.m£izfo. 3zn^xwi?4)i& 

50 ^-^C-lfltiM^^^AMfC^fUT^TT'feS^ Zl 
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tfUf^ 3©0J|5g£#B&ir£^i:S:J|{f}U£ o 

[0 0 19] f£oT, iMtffi© r-pM (under layer 
s)j £*miiZ£Z> rffimitZftt-m&SM (structure 
d nucleation layer)j££|2J5Ut"S3£teJillT'fe-5„ 

^^A^m^^^Tmm^tm^ii&^-r^ 10 
n^mwb^n^^sii, ^n<itgifg©mts:t>5i 

t>*7c^r^©^cDS«, TiSi:n?^^T'fe5e>o # 
HiF|25-73880 ^fccfctf±fBU£^©M/SEPO(S/i=X(Shi 
mizu) ^) afemc#BM^5-197944 Ck5-f v(Murayama) . 

T»©f!JJS«:»£ , 0*S#, jfflHWbStifc .' 
^^KMtCJ: y#*e>n&:(S^5c;R©*#-XA©ail 

&y>*3!©TJI«:ttm"*-S£ £©***, mMRfctg&St, 20 

BBRLTVi&v*. ^BWCAntf. ^®$tfb£*i*M££ 
•£>£©©, #f$C©:7^;i/AJS;fr<b 

t»HBm«HHMiu (b) z. t z&tm 

U ^o(c) #*S^a^,fB^H1S-?$:»-rSo UH 6 - 
H&c£tt5*^#©#£:^ -fcyu^hjWBEJB^JC 

IgSlft^&aMr** 3 £ & »IM£ fS. 
[0 0 2 0] *^©-^c**S3B«WbS*ifc«^ 

tCfcWT r aTfSH®(seed layer)j £P?tftu' 

te, 2fs#8WC£V>T Ccfifgjg (intermediate layer)j i: 40 

Riff (fc «fc t>*/£ fcKBfcli? -f ;i/ AM) t&Wuaim 

**-*«JWE*IBtCfctt.5, 100 A^©lf@©!K-f £$g 50 
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RB&CIB^ffllKBi. 8!l*©/h3fc8il&g/S©8s?S: 

*i e>©»ei&ji©*fc?-tt. js^raiiwigfflfte©^ xas 
u ^fr^ttiff^^^^fe^o^-^^Kifij (bp 

[0 0 2 1] |WI«{cgBcM^£J:e>fc, R^IBUStt, S£ 

yUty*-*8StLfcCr*fcttCr£&- 
aWIOT^fcLTa.Lfc*i©T*5i£&jiffll, 

A^tlS, ffiot, S*HW**fstt±. -£©|gS«8ftfcJ: 

i&g^iSgUfc GKriox «W) ***£ffilc*^<,vtiB 
iRans. £©#*uvvteM^*:x**-&Bte'* 

# U >i^a©^-Xj±(C^#LT, *t80A5:® 

^o*&ioooA5i^re*s. bj^LJEfc*^, £$S£fl5 

Cr»^^3itfS, Mx«200 AS:»tS»^fCli, ^Cr 
m^ltt^MgT, moo A^fflfiBB&Co^fellfi?© 
^Sr*B#1-Srt^T'S«;v%o i©jt^S:#Sft*fe- 
©IC S«BfaS:ffifflLT,.SeCrtagS:«fW. 

•s^-t &sser »scr*raiiffl©3ia««iiefiiBt*, 

Ti^©^M> B2«^ «^tiJiiAl&JWSKb^4*. 
CriC^f b T PS e>*lfe H^?S S: * i: ©Cr©-^^ 
^e>i«RS4xS. i©J:e>.3fl:«gfilBti. »SAS:«^.' 
SCrM©J?*fCfe^T$X., — !2WtC100A^©g© 
t»^Ci«-?-S:^-rSo 100 A^flOSfflflBBttCrtt 

-?•«:£**•*•*©«, SaSBA)i©«©T/ha«aKg7?» 
U, *fe^tC±^$tlShc P Co/<-X-^©®|^C-fltfe 

<fc^J t -^^^^'ffiS:^€)©^c^-^^^cfev^t, M 

[0 0 2 2] ^«|SIIJS&, Ti, B2^ Cr/<-X©^ 

u s^gaji©!^^ /hs^*rawffl«t?©BR« 

«r«Tffii:-t6©K:-H)-tc/jNa*g©*)©-e»S. -ffi^ 

fe?^S$:t)0^gT*feS. 3© =fc e> ^^©^JliCr-C 
u , Cr-Y, Cr-Si , Cr-Pd , Cr-Hf ^T*&S 0 Cri:^ 
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(Dmmmmm^mm^/om^mm. 10 atx 

T'feS^T'&U, t*oTR£^7t*ttCri|ft#il 
*T*-HHC*»OT, 1Mfflfi?-&gft7**»S. Stfc, Cr 

3M£#|J/IU ^Iffi^iKtS 3 £ fC J: y , 

K*iawj:"eritfi-r«saKss8B«ui -(jiaiwicti, co^ 
[0023] Ka^aatiuic^ffii^. Lt*flmea 

Officii, Kfitt«aB(lUf©®rtB!l^S:#AS*«)fC, 3 

WBtti*^ («ut firRciB**sj:-5fc:. ti, 0-3 
s^^E&i^gfig^iM' hew 

i*n±. i2^y^>h^©^ffiis#^©ia^cS:*L 40 
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[0024] *$&mi*. ffife<mMT^-m&zmm 

.JL./9awiAlT*&7KfiJtLT, 3Sttt©HfJC»LTW«; 

z:tjcj:s=b©7?$>.y, *fcigrtG-*fcW. s*(fj|fiUi<&8F 

(i, Mrt WJx.«0.6 merau/cm2^}c^Lfc»^lCj3 
v^^x., 35KU KS»S(C8aiWBCDJ:y^*! 

^m^wmt. <t y *&-«n^fc<z)i3j#x % prtgi: u 
[0025] ^WcD^tlB^ftctt, #-«tt-feyy 

^J*>h^K, MA.lt lmjJKDAL As, B, Ce, Co, C 
r, Dy, Gd, Ho, La, Lu, Ni, 0s, Pm, Ru, Re, Sc S 
e. Si, Sm, Sn, Ta, Tb, Th, Ti, Tin, U, V, W, Y 

(M^-Ji, ^<t=biA/^o20 

A/mm) is&m\M&ii&Mm (^200 -o tcr^e) 
y ^> bmmit. mm^izm L,T*mtc*& y , ^ 

C0^3Sfi|{C «fc y^S^U »E»g»*90Kcal/Bol4:-r^ 
^T'fe^o fttoflB«»cfev^Ttt, SE-fe Mi, {£ 
?SxyN 0 ^^U>^^S^ (ffilAti, 200 XZIXF) (C^3V^T 
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(^*ucj:*a mf^ms&izmm? 

7 -r )\>l>\zm&X%. Si? 9 U h ©*c«_hPK#& 

msumziz, mat^^.^')isyh<WK(Dmt. 

^;i/%(mol%)*fett-?-tiJ«TT'feSo We-VVIiy H* 

So 

[oo26] it, sssxa"*/ # u y>mm& &xm 
r)v^y&rx\ m&mz&\ if u #> h 
mztrv jf-i/syzuzt-mziz. mmmztit~m 

fty-u^Z, ^f&-£k(DW8®.mz&\ / ^ 

z^zoizttZiZmtftezztzMtmut^ 
-^mmiz^-immmxmjfsmm^^n 

(w sKfi&frj^L, (c) mmsmm\H(Dn 
T'^au-efeSo w.*.>fvi3yvy>m.a>mmz, mm& 

w$mm<D3&t LT<Dm&izftLT. m^<mmi:¥ 

iz£y%£izm±x*%&z.nx$>&. hbsic fllAfc&o 
oo oe &jt^sffiv^$jftggft, M0te*k*SfBfi8K* 

o.8 {cjfiv^*we>nso aroiOT£Kflffl^£©ii3<z> 

KJf&Xtr 9*^-1tm&-?Z>t~#>\Z\lL X7W# V y 
>f<P<DSiy v *f=7Vy KH20 ]±£, ffi 1 xio-6 h-;i/* 

KJS©«®©^&, ^®?f4S©i^Bff{c, ft/Mb UT 
fc<£^#&3^£:&mffiLfco Z1CZ> J: e. ^^g&R&it 

?&fcmz& rnmrnz. mw^M&mmiXgzm 
vm^Mzmm-rz'jmtf&v. tr=.m^mm<Dm^ 

to 0 2 7] S£oT, ^Sia^ffl^(c*%iiL^, * 
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mz^^tir^mm-L -t -rssg 

3;ftfc^?SUi±tcx/\-y Z-im.-fZ>Z.£\z& *J#A. 
IS*).. l*till^<SffilCS!fLt±fcbTWT?»y, 

10 tf,u fr-?mm>xrty*vyymzttLxftzmu 
^= 

[00 2 8] 

j&»[4»j^^7 ; i'^^io©sff®iiiT'*-5 (-^bT-iS 

fct, 7;i/$r.tfiv&&i6tR12fr&fcS. »«12ttr;i/^ 

*<m<D%ftmx*m&(Djmiiz&*)Mi&zti<i>o 
30 tem<mm&. *mm<z>vmzm%.zm&x>miRzi\ 

©S^SP^® (Hl®^aH3^&) tdu W^t^lc 
[0 0 2 9] ^v^-e, «Trxtcs«iBK:sWB3n&, .« 

«fb5tlfcM^®14$:, »«12±lC*i«-rSo Wfb 
. S*lfc«£(Wil4tt, E!2(C^LfeJ:e)fC, 2 

tlJ^Lh<Z)-9-^W-V-$:^Z1^7!)^g-S)o 2®©if^ 

i*i w -v- &?kbw -s i: ^ e>m^© s wzmm 
■$z>z.£-ftX'i*z> a mi znm&mTzt. arxmz 

sfvjfyhqmzsti. mmmmi6%, mzmmtz 
50 *ifc^^®i4±}c*t«-rso hr. x/\°>v^u>y 
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+&z.t.ifiT*&&. mftmT<4&aam<D. mam 

#jR*ifet*t©I®#S: K-l/UfegSSi, Zr0 2 , Si0 2 ^CD 
$Hfc#>, SfeteTiN. ZrN moimtM. *&«:TiC, Si 
C ^©&£ffci|^CD, ^Mx.tf300 A^^-T^^^f-- 
/\*-Wf^-18, fcJ:tfa#|?T*^©M©?W}#JS20 

■V - 1833 J; t>lHjfM20©#IHt±*^©|gH^T-S) V , 

^xzzx'imm^mmL^\ 10 

[0 0 3 0] ^^©^©SS&^c-rSfetofC, Co 

<nnttmmzftm*z>z.t.T*iib&* z\tit>\ w&m 20 
-t y u isy bmm&m tv&z, ©*«, mx\u 

1, As, . B, Ce, Co, Cr, Dy, Gd, Ho, La, Lu, Ni, 0 
s. Pin, Ru, Re, Sc Se, Si, Sin, Sn, Ta, Tb, Th, T 
i, Tm, U, V, W, Ytfrttr&mimtt-it&itm 

TfcS^^, te&tfWh~\zmti^<Z>%Ui5^*)\y* 
- (ZLtlliD°298 (CMUT^<i: : fc90Kcal/inolT'S)S 

ZX'&Z 0\y FVy V*7T 5Xh'J -&7^ V 
X (Handbook of Chemistry and Physics), CRCyux 
flj, 1988-89 tCfBKStlT^S) „ J^T©m^«fct>*g0 

jt-tSMcfc^Tte, Si0 2 &, m^ffi^o • 
y U Hy h <D-Mt VXmm L£„ Si0 2 ;J3 J; CR-© 

mv^yvxy bwmzm-tz>& vmm&mmiz^^x 

(±, -hIBO^HI#M : ffiJli^08/286 ) 653-^$:#^(Z)ri; (> 

-fe^y h© 1 m^r^i.^n&ji<Dmm^^m<DM 

@ir£ffimfaX*$>Z>. 40 

[0031] iifMtf>#n<, mm<Dn?m-ffl&& mmm 

So . £5*&, »[»3^78#*^£|S!^&-y-^ 
XT', $e^#«80tCj:y+g2{C*|I-(C^KI$nT, 

U£„ 3C9lBfi£feo?^a#JgcDgp#S:, BI4{C^S 

ft*£l£n&^v>*\k^H3|pj) „' #J^.^lGb/in2(.l 
55Gb/on2) CO, ^©W^IEM/l^C*f LTtt, 50 
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mioA(Dmmmoiz£vfflmz&i-izftM 

gii^^?:*fB#t-S^^S3i:?:^mbfeo 3 CO 
J:e>^fB4*JS5:%o^#«, ^coffiS;SIB^fflji(C*f 

[003 2] ^-[4 ^ y x t coratc^m^fes z ^ 

mmmmMi&*z^zz\£iz£vmt>tiz. l^l 
^^e>, ztiimmfo&mmmzmi,^]mm$:¥z-, 
m^mm»cDmfe^*-$iz-Di,\x(D, mn<D&£ 

ioAmm<Dsmx\ w&^-krnmz^-K^mt^z.n 
yfig^i: LX(Dwmii&<mi&xmi2*i2>m^>fv 

ay hcoico^col^co, !fS-?-ir y u ^-$/3>K«fc y 
^StiSi^^^ii, S^cco^fj^ft^^^aigco 

;b^co^,'[4|gco{ST s (c^+^^ico-k y 
-It-t2^y^>h{c«ks, ^^co^ioAco^-lt^, X 

mt2nt-mEfm±izMf&Tfz> ztx&z 3 1 & 

[0 0 3 3] &oT, MIBi^fbStl^^Sli, +^ 

icjp< (ffULii, &-V7is4 J r-izMLXffiioo ASA 
±) LT, S«*®5:i^-{c^o^:lcSv\ TSPCOS 
«^®^^^^^-©^&^U ^o^co^ B ^fi 
co^tocoirfe^^M&lg^ U#£ fecoT'fe-S^^-r- 
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Tfc'J, H2fCfe^Tffl«ftS*lfe«*dUil4ldail$S *@SWfCttCr*fcttGr#&T?&»J, r*lH*»ft»JAJff 
M22fe«fcWraM24^e>^S. Wg**22W:9>*fAlC S^gB^®(C*f UT^ffl^n^Co-Pt 

**R£j«u fr^&g&z>t=.tooy$mh i^xmrn-tz. (72%) crdoso pt(i8»(-*ttsic. '«79R®«^»£pn 

T'&'A L^*jgi^UT^S3i:T*feS„ 10 «CoCr.ioPt.l8)' &^^I2^^<Z)®lC||-rsfe^ 

T33»J, «oT^ttlSl««M«?Kfflj8{C?^t-S. £*l [0 0 3 4] 

fel>. Ti#©HCP ngjt, Ci-Cu t§<DB0C 

Crfej:tyCoCr.ioPt .is PM* 0M\zm^ 

Crr 9 CoCr.iQPt .18 t-?*?"?- G-jjj 

(110) (1011) 0.2%*J<fct^2% ®^e>28° 

(110) (1010) 1.7X«J:0fll% Ml*J 
(200) (1120) 1.7W3J:tfBK ®P*3 
(211) (1010) 1.7%£J;tf2% ®P*3 

(111) (3120) 1.7%feJ:tWX ®P*3 
(221) (1010) 1.7M3J:tHX Ml*f 

(210) •fprno^isjicfcvNTt.a^^iiH^^vN 

[0 0 3 5] *lJCffi«LfeJ:^K:. RCoCr.i 0 Pt >18 U ^oMCr«-?-«^^S^M±T'^^U L*%»« 

-^tmPTTMtcorscD^^m^it. m&f-wxfaK M?z>t>\ scrubs,. ^*;wr-©— as©^**?- 

fc>*T*Jl« JETF-Cfcy" ^oTCr±T*©CoCr.i 0 Pt «ittf l«JtCD(110) , (200) , (211) (111) 

.18 ©xtTdf^Sz-v/u^tRii^tc^TbtlS '(HRWfC £J:tf(221) T*^/&3*l.g>T*&5e>,, flfeBBaSmfcR-* 
^X_{& ^CoCrPt^T'^fflbfeCrCD^Ji, j&ftigH S&KHF-li. J: yjWfcJ^tSjgfatf&y, *£^tf> 

ffi£Bfc#1-Sg«n?io% -15% ©IgHrtiCifiK^stw ^ {Bx^;i/^-iBiaj©fcto{c^--y\'-^>$:®3-rT'&5 

oPt©j&g«, Kufc«fct86J||fcUTHc©#*<Dfe<&ic, 30 e>. i©£fc&«5^JCH2Kjj*Lfc. #*u* 

10% -18% <7>#gHft{c$il$$*u -#T'|B!fSHCnxh£ IBfoJ5: : fe)0!K-?5!)H(fe<7)BHlol$: : bo!K-?i:^--/\'-^>L 

W*^^©@^®^D^E-^>hMs$:fi^5S fc^fCi^ m&^$mmz§W$:$-z.Z>M\tillz2b »J . 

«R?,^Pt«aiS:«d^+Sifc*«ai*LvO . HSttC* . «oT«Ci*m*, (M'7-i';i/A®(Z)^|fiIT*«^<) 

^•v-tt. isrtc-«isjfiiL/T^s. <au (ion)cofe«t atiswtc, m*-isM&£<z>$miz£T\ /jvs&hes 
xf (no)cr«m7w;i/A<z)®^e ) 28 o -rnTieisjLfcc- . z<Dztim4 iz+ftiz^nx^z, r 

Tv-tmzmEZux. w&i^<D±mm^mm.-t znbm^tffr&v^-temmx&Mt&x&zot^ 

tLXmUZ^Lt^Cr^-^^^-tc^-t^Crrpmmt^ it, 04 ©Jf24{C<&.g>z:£#T'£, *fe^jg{C J; U^Sj 

©W®-Sa««!JJ»i, ®4<z>^$53g?K;tc#S3i:# #^ti^^tiR-^JS^^$n-2>RCrcfi 

[o o 3 6] wms£mfoK\%mHni&Mmpi&&tE. 50 t*, m± \z^nr^m^Msmmi6tp<Dmr(pmma}m^ 
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wm%comm.*wm.-$- & z t \z * y wares s. 

[0 0 3 7] H614. K7Y;i/A®lC*fLTSSD?^ 
8t£*U m-tPVfiy h80(SiO2)&C J: VftBStlTV* 

-e*»A ioo A*ire»y, *fcM»fi^-fe 
#&#g£ffi£<fci>m^;uAcD/jN$&^im mm. 

$.ma£ftmz%±izmiu fr^i&mz&ywmzn 
&$m; -( xz&Nt-tzziiiz&^x) wmfacom^ 
comm;-ixzmE-t&» muz. dsoAcoNiAia^^ 
muzmf&ztifc) 6oo AcrtpmM±izmmzi\fc. 20 

moo A©j»att-A-3-h-e»-*. aBgnmrexic 

AfcjjsbTfcy, Sl!^ti3&fR£ffiftt6>|Pfl&u 
^AatSiciT-'fatf-o^,, r*i&®*SSii. »*5HF- 

WtC, EI 150 A(7>NiP+2%Al2Q3 TJS. ZMZfto 
600 A©Cr/i 0®(C, ItlffiOO A<50CoCr.i2Pt .12^ 
Si02^ w ;bAJf;)3J;tfl0O Ac^j^^-y^-n- h 
e>) <Z)#M-7-Y;b^ig(D, |iI^(c^a$tife^®{co 

fCHteR3*iTa3e>f, *fc^CrfeJ:tJ!Co— ^gf*i, & 
lZW£a-&&M(Dtp£$m tc.lt^tlMTiZlSWZffiT-fa 

mmz^-ozt. £ «k z^m&^commmtm^x^ ^ ~ 

^fc^bTlAS. zmejCO^m NiP+2%Al 2 03 ©7* 
<J&*bfcCi^£^;i5~£S:j5tbT^.5 0 Z<DW& 

corns. m^m^±X'^^m^^m^mm^ 

#:ne#*^;w&Rbfc#£lc^ ^>**AtcgerSjb 

[oo3 8] a*m m%&t&&!$mi3£tfi/&r=.im 
mtmzm-tz. m%izmtRistit~mk£t^Z'&&, m 

Xmu B2^it (Mx.m NiAl) , Cr-X-^fe (33T\ 
XmMPg£*l£@^g£to^ «*.»Cu-Cr COM 

m&ig*mMz±mz>mcocuz<&2>) s«d^ 
m\z, mr*r$mfccom&coftitv\wm&&imfa* 

ZtUtmiZW&o— &&C03Ltf**ri/v JVfc&mcO 

mrn&£xmfa%:$-x.z>. *mi<z>—mmz&t\\z\ m 
m£m§&&T$zft\zu<m\zmmwM&t~\z*o)ism 
cowmzx. im.&jmm.T*im24xz, &*)Tt6vwm&. 
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T'&3 e> 3 1 \£ -J»ttfC4*fcrc?*5. JHKaB^fe J: e> 
*©—• Z(DB&&m&t2>±T\ Z 

tz&t&Lfc. m*-iz\ nm mxAyfivyywmm, 

Wixrt v * 'J > -4*>y h G«l*K©Ti # -4* 
v N$rSSSt-tSZli:«^THilT'S.5) 

10 Vvmf&IM^U&flft&BAU *K LT«tf>T«IW 
«*HF-S^«fS3i:^6). #*bVvb©TN&y#5. 
BRe>*ifcHiSISSKS:5ff-rsCr— &^%>#$ bV^<DT'& 

^fS#* T-b y y */ a > b, LxmsWitf- 

}&mzmMiz-f2>fr<bT*&2> a RMfflm^t@ffi$m*3& 
twsmBasrjaML/fcs^tcm- NiAi^©B2^-fb-a^ 

6*ot«a9»v^a»tK. <s^«aK^ (apt., mm 
mrmmz^m^mc-t& izit^+^mmmo ics 

20 l^SfiWil (B2«^©#-^) S:JK«W*ii:CDH 
[0039] #BU§m @^©^|^^fe«fct>*^© 

^fc^&e^dooA) ^wu fr-D±mm-*mh 

-ovc Sfi^tSttsssffiRStife-feyy^i/hc-fe 
yy^-S/a>*HEJiS*i (tot, KSBMSK?*^ 

mm*imT*3bz>zhi»<b. $m&tm<. ^ofcxh 

ufr%coiziuz_x. m£&M#£&tpEimw&ii Lxm 
fflbr, m^oM'tt^^-o^ia^M^^fSOTtciib 

fc, -^®^S:?!l#i-SCli:m^m#0)^b^S«gH 

<dzhx'&z. b^b^e,, M^-Jiisa 

TMfe «fc tK^^S LTffi* b fcjfto**©^.^ x 
*ffi*^C0T^;W^±(Anelva Inc.) KlJ:»J*BiStlfe. 

b£„ ifflgtii 4o©^'j/*y>^*y-K3^& 

50 [0040] wn/x7-&n<Dm8<mm#x> #ictk^ 
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>&mis&vmm (tm:»-;t-3-hj £*t 

01^©^SW: NiAl, TifeckOtr-Cu Sr^ffib 

v*-*i8B*. 15mTorr ODT;i/rf>£ETT*ffofc„ KR - - 
*r-A-3-Mt, 4mTorr CDT^rJ'^ffiTT'ii^L/ 

KlJ:y*|M(R?SS) . H9(±. 2«©»£&ia»8EflK: 

rt) £l^*>*8fliflS8^(Hcr) fcfcJfjRUfcBrC* 
»J, WiMfoO— fill. m&lSO ASr^oT^l/^r^Ni 
P+2J6AI2O3 ©TMSr^U ^©-WCteCoCr.^Pt .i2+8m 

oi%si02 ®«ac8B«aftWK^stiTfe»;, ^©3|-©m 

#liJP#-600 AtfDGrTJf &ftU -t©±tcttra— CWKSC 

©^©«*--;i-3-r-£, ^m»ifaa»s±{ciiffl 30 
[0041] H9t*. MT^i/^rxNip rm^^m 

mcMVX,. *®ttfrflgtt£riW. #&0,8 inemu/ciii2£fc{J 
$J0.8 memu/cn^TfCfc^T, (of — ©ffiHfC 

^xmmmmmiam^n^ .»c «crr»«: 
x% msxmrt izttbx, ma? TM^-omkomz 40 

fi©*fe?*z>fillgtt. MCo7^r;i/^«)^©^^cj3v^ 

TBWfrfS. 3ltC, 8SC0— &AHft?<0ffi^±. */(Hon 
o)*&fc &tf%fflMf& 4,652,499-^{C J: V^mZftt~£ 

nip TS&^MLfe^tcii. £4Mffi&?& m^m-v 

£©J:3fc#ttffi*B&W).8 me 
■u/c«2ST«K«reBl£#a&£. BlOJi, 2 «©$£#; BP 



26 



5, Her M Mrt^^n^v hL^^7T'&-5„ — #©» 
£\ «<>TJittJP#200 AT'&y, f|-©^©MCrT 
JfttJf^OO AT'Jiofe. HlOlCttR|SS{C, 2@©$£#; 
{CM-r^Hcr fe«fcrj MrtW-r-^^atlT^U, MM 
ffrctt, -etl-^41300 Afc^tflOO A©NiAl%t££AI £ 
tfflU m&gM±.MttWSBM1fiff&m Afe<fcj>* 
600 AT'*t«StlT^§„ ^TOMft^tfe^T, WiXM 
KT»®*^B&tciafSlfcW*-(#!liLJi. Ra=ioA) 

•feCoCr.i 2 Pt .i2+8mol%Si02 T'&S,, #^{Cfe^T, 

[0 0 4 2] ^-T, BlOtt, tW^rTJftJt&LT, J? 
V^TJftf, ^e>*lfeMrt IZMLX «fc *mvi«ffD£R8 

200A& £0=600. AT-CrM&^Lfc^J&Jr^Lfc^- 
(C, feJ:rWliAl_fc{CB£*200Afe«fcO!B00 AT'Cr/ffcTg 

©£^5£-T£ (Cr^SSfecfct^S^i: LTCo~&itete&*j 
.^stiSnTffiffitf**) o mute Hioti, crt^M« 

3&0.3 memu/cmZRJifCT, NiAl/Cr(200 A)/CoCr 
.12Pt .l2+8mol5SSi02/C iC*ff «>Hcr li, ^T©Mrt {C 
MLX. Cr(200A)/CoCr.i2Pt . i2+8mol^Si0 2 /C (C*f-T 

««j:y*i*av^ z:©3i:tt, jp*^oo A©c r jf^ 

Her tCSSWSffiTtt. CrSSr^MLfc^: 
(010) IC«, CrJiSrttmUJ&t^ (09) J:U%M 
^T'li&VN. ^IC, Her 0.3 memu/cm2®g©ig;V ^ 
Mrt (CfeWCSA." 1800 Oe Sr^SHM^SWlC^ 

t>%if (Sfctt^ilLT) ®WC-DSSHfnI (^1©*&^ 

x) &=bo, +^-{c^$ ti^wa&^t^-f ©5tei 

[0043] 0iui, Her MmsMMvm&cDwmzzf 

M&Wfr (HP-fe, 200 AfeJ;y«600 A) feifcgcCDfci&fc 
KfiftjSSBMUiM<z>^e(i. IS9feJ;Z>*igi0© 
H^T'^bfcfc© HPt>CcCr.i2Pt .12+8raol%Si02i: 
|Bf— -e^U, ^,%200 AT'feofeo Mrt tt0.6 memu/c 
m2(c#ofc„ 011©-r-*«, J:»JJSv«rtf»ra)i^ # 



(15) $m¥- 10-302242 
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BB-tS, Her *f^eSM<Z)^*G)TOSfi, &fr*Vpt£fr *&Hct &^S3il^T'^-5 0 

*l-tffl^Ktt|g-T»»»J, £©£fcttNiAl«*gfiWcfln [0 0 4 5] %;"5-OfflJI8«fCfcV^Tt±. Cr£Cut©1§r 

i/Vfrf&gtfXD, ^rtpf%m<D!&&m<Dm&ft7 ! 7yh - # liCr-Cu 2 o©M£;S L, -fOSg— ©0JM5a 

*-A&#;l£££#T'££3£&^LT^S. EI11 t%Ctr^«-^T*$>»J, *©Sn©«U3atB3u£5&^&T? 

l±. *fcTi*fctiNiAl»eaBS:«fflLfc«^K:i4. & 3 oOD* V- Kfc*tf, f$J3!Jfe 

yi/X^A*\ 2000 Oe 4fctt**im:®flEt«BftIfiB» n>X7\°>y ^-MCDfeODT'&S,, IRrflMiV- R£ M 

»fc&tt, 600 'A*T©Tife«ttfNiAiaKfi«(OflWiJCfi RJ&Hfflj&y- Ri, SSOfflB&R.F. 4V*--- K 

**«S^fi^®S:B|-5©fC-f-^, «^.»33HJ100 AT*fcS 1 xiO^TorrJ^LhT'iyfeLfe,, BufcM^^JcotC, 

&^Z.£lZ*)&&t'<i*X'&2>) . *Hi«HKtt. rs83fr£AffiBI(Binary Alloy Phase Di 

[0 0 4 4] NiAlfflBSSfeArKryUSftJi -(Xlf-*^r agraras), ASM, 1968, pp.819-820lC$g££*VT^5 <fc3 

tt. £fc@12lC^U£||^-#tC£oT%A£tE3;fl [0 04 6] EU3©H®foC|»jSLT, t2offlr-{Xi' 

S. H^^-dfJCBffitLT, 3 -DOmfcZmfcZmm 20 $fcfJS#200 A©Cr^u^©Ji feigR-rs 

Ufeo "IM«0O.AfflCrJlS:,-IifflS8»MH6RJ:fC £i:fCj:»JIWKUfe. «fcvvT?, 600 A©Cr«£iifflL 

i§«3*fc. CoCr.i2Pt .i2+8molXSi02 jgaOBflW*:. fe„ CoCr.osPt . io+5mol%Si02 fre>&SCo^:&£, fciZ 

!*CrTJlJbfC*|i9tU ^0100 A©^*-/'*- Wf-Y imt$tt a itok©£*b{C, 200 A<Z)NiAlfB!gS&V&;|r 

W$8MM?MS±lzim£it£L. WizZiZ. lOO A© U MJi©±tc600 AfflCrJf SrJK^Ufe^-f ^i'&SBB 

NiAlUfiffiJfS:, jB»fffiitR±»C*i8IS*;fe. 600 A© U *of^Mfc. ®13{C3UfcJ;o{C, Cr-Ou ffig 

crtfiawf*, ?k^T'mikim$&M±izimLt£. #^ sM&m-t&Tj ^\zm^mcv mn <D®m*. -e 

T\ CoCr.i 2 Pt .i2+8raol%Si0 2 ffimmS*. *tt8tl/ ©T^CfcUT, /J^&Mrt tCfcwrSjiL NiAlffi&H 

m±izim^ar- 0 m=fc 100 A©TiTOa*fc» ^ «. =iat» j:yt>«bfr*ncu 

mzznymmmw K<mik\m^mt.mm^t=.. 012 30 ms^-rscr-cu ^sjgtm*: t/t«ffli»r 

ii, 600 KV&T^m&Z. 100 AONiAl^g^®^ WX°&Z>^£. SriffiEUTV**. :*3H*|lfflraiSBUTV*S 

MLfejWWCJtrs, Hct ©Mrt 600 A©Cr S^CD^^Sr^fflLfe, Co^tCri:®^©^* 

*KJf_htc 100 A<Diims&m*&mvrz.jm>izM? . xtr*^*/^*, ^©^-^lais©^-^.^.!:^ 

T, Ti««fffili&f6«LfcSSEfltJC-3V^-C®Hct ©fflbWte ^©^5:. CrTJBfettfflLfc-^-r'XirfeiaWiP'TJi 

200 0e«W, NiAl^gBl®$:^Ufc^©ffiJ:»Jt){S SrfiMUfc^ X^OD^-^tJtK^Zl^CJcoTCD 

80^i:f^^iaWfcfflra©aaF«ia:t:4f.^rJ/-tC||^J [0 0 4 7] 

V^T, 0.3 memu/cm2^S(D{gV>Mrt 1?, 2300 Oe *MX* [*2] 









mwm 




: PW50 


OW 


WrtJtr 


TNLD 


X^ 


(mVpp) 


(mVpp) 


(mVpp) 


(%) 


(ns) 


(dB) 


(mm) 


(%) 


1 


0.1312 


0.6097 


0.8800 


14.91 


24.45 


29.60 


3.80 


16.26 


2 


0.2040 


0.7645 


1.0409 


19.59 


23.43 


38.72 


5.41 


10.36 


3 


0.1961 


0.7829 


1.0407 


18.84 


22.22 


36.64 


2.98 


11.98 
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0.2039 0.7677 



(16) 

1.0360 19.68 23.06 37.58 

Her 
(Oe) 



#IURZ 10-302242 



30 
5.17 



10.46 



Mrt 
(memu/cm2) 



1 CoCr.nPt .13+ Si02(6%) NiP(2%)/CRPS6/ 2309 0.8 

(80 A/210A/100A) 

2 CoCr.nPt .12+ Si0 2 (8%) Cr/CRPS8/ 2277 1.0 

(480 A/250A/100A] 

3 CoCr.nPt .12+ Si0 2 (8%) NiAl/Cr/CRPS8/jl9R 2384 0.9 

(150A/200A/250A/100A] 

4 CoCr.nPt .12+ Si0 2 (8%) NiP(2%)/Cr/CRPS8/ 2365 0.9 

(150 A/200A/250A/100A) 

^1=0. 87 in 

(2.21cm). 
7200rpm= 
655 96ips 



i?y #=25.93mhz= 
79.06 kfci 



HF=51.86mhz= 

158.118kfci 
MF=25.93mhz= 

79.06kfci 
0W=51.86mhz= 

158.118kfci 

[004 8] m2\*mt&ffi&£v!*ftmiz£vmg£z 20 

tVx? 1 : 3g)f-<X^lj;, *-fNiP £*y3fL£Al 
SfeillC NiP+2mol!l5Al203(Z)^*i*tj80A©T®5:*ia-r 
*£i:fCJ:»J9H8L;fc. &(C. ACQCoCr.nP 
t .i3+6molXSi02 tt&gBftlf gtNiP Jf ±{CiiSf;*+J: . 
feo #CWT*, **|&100 A©gSgCD;t-A-n- h£, 
^^IBI»®-htC+IKlLfc, 3 CD^X^ # 
S#fFm)^08/286 ,653#tCSB«g©¥|li{C^o T, -f > 30 
>X/^y # y >?1ggf*IT?|ygL£o ¥*HHcr 1*23 - 
09 Oe T'feofe. 

f-f^2 : ^CD-r-YX^li, SfNiP y 3=- U£A1 
SfehlC, J5&j|3480 ACDCrTJiSrSg^Kt-SZlillC 
.fcUWBUfc. J?»iKj25b A<DCoCr.i 2 Pt.-i2+8nio 

i%sio 2 tt&aBMUi jstc, jp**&hx> a 

te> U -^©EP0704839 AltCJ: »J<effla*lfe'*»<Z>i:«tK 
U ±fB©7*;u,K;*^<y # 'J >^6B*T*3SBiL/fc. 
^Hcr ti2277 Oe T*&o£o 40 

[004 9] f£X^3 : IfflrVx^lt *"TNiP & 
^ydpLfeAiaSRhJC, mm™ AONiAl^SHJgfc 

(DCrtpmmz. awiAi«eaii±ic*j»tLfe.' «cv>t, 

J¥&ift250 A©CoCr.i 2 Pt .i2+8nol%Si02 &5CSB8§yi& 

SSLfe. 3p*SHcr &*2384 Oe tfcofe. 
ra^i^f^Jlt *fNiP fc^y^UfcAl 50 



IMP(Wi» s SSI 32R2010R Guzik 

RWA 1632/1701 
/^:7-f ;i/#=100MHZ' Mh*:i/- 

S'y #:7-/;i/#=SSI Iw=35mA 0 ~tf-£ 
32F8001,30mHZ,0dB Ibias=12mA 

SKJtfC. 0^150 A0DNiP+2mol%Al20 3 a)T®$:it^ 
ift^f S^iltCj: y»Lfe 0 &fc, AW»#&200AfflCr 

A©CoCr.i 2 Pt .i 2 +8iK)lXSi() 2 ^S£SCia^MS:*^S+> 
fc„ .£&j|&100 A<£^©Ptw\'-ri-h$:i£a 

Ufc. ±T©iia(±±l3(DT*;W\'X/t>y * U > £1gg 
*"T?H8fiLfc. sp*SHcr fc£2365 Oe T'&ofeo 

[0 0 5 0] aajeidu *V7*Jl-7W-*y*9^<D 
iSVv V (Guzik) *±{C «fc ySBiStiTv**, ? (G . 

uzik) ^E^l/RWA 1632/1701 Xtf>X^ > K(Spinstan 
d) &£SMLT|iy&L£ 0 *ij7#^r7^3yh^ 
U-©2/->f-h (Seagate) IC J: y«ftanTV^*«fc ' 
jSBEODDflaaaBtt'W K^^i-^Cuda) IV XLS: 

^***ia*aRtt7200 rpmT'fey, 
#0.87-r>5 1 (2.21cni){CT|ygbfe o 'Vy KA-fTXte 

feo flSMifflR'vy K£/y-+-;W*51.86mhz(158.118 kfc 
i), tftli&ifc'Ny K^^*-+-;Wi25.93mhz(79.06 kfci)T* 
^ofe„ hJSJSa8tti51.86mhz(158.118 kfc 

i)35J:tf«£j&<^y #MMi25.93mhz(79.06 kfci) 
T'feofeo r^? IfflOW, »£&#^y#(WJ);fcJ:tf 
TNLD(Z>fiiil^2©T-VX^2, 3feJ:t>*4^-r^ffii: 
©Jt*8i. Co^A«»Cffi^*<Cr»CD±aS{C*i«Snfe 
^•{Cti, iSV NOWffife i t«gV >TOLDHWi«» e>*is 3 i: & 

i^^^^^;i/^S-rsz:i:^LT^y, SfeMCo^- 
±i:LT^T : -<'X^O®P , 3T'SBr6JLTVN§C-||6& 

[0 0 5 1] UfrUfc#e>, *2©^-r^.i7 2, 3^J; 
t>*4 ©i:b^^ T J i'Xi'2feJ:t>*4«)WJ^ 



(17) 



1 0-3 0 2 24 2 
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*NiP mmmzmmmht^ f-v *z 2 corner 

S$:^./t-y^-^bfe7' ;: E;L'-77'XNiP+2mol%Al203M 
* i/ J r)W£&<DffimiZ IT, g-CoifKHH+.T^ x * 3 <Z>!|& 

«B*Co^tete?-«:^JtU £*UCJ:»JWJ*HftT"*-* (5 s .10 



[0 0 5 2] 
»3] 







*«»» 




mm 


: PW50 


OW 


WrtJtr 


TNLD 




(mVpp) 


(mVpp) 


(mVpp) 


0D 


(ns) 


(dB) 


(mm) 


(X) 


5 


0.205 . 


0.653 


0.825 


79.10 


35.42 


35.53 


3.26 


14.25 


6 


0.209 


0.689 


0.874 


78.88 


35.85 


37.70 


3.45 


15.10. 


7 


0.232 


0.706 


0.0851 


83.00 


33.92 


38.26 


3.54 


15.71 



Her 
(Oe) 



Mrt 
(memu/cm^) 



5 CoCr.i 2 Pt .12+ Si02(8X) Ti/Cr/CRPS/j^ 2198 0.85 

(100 A/600A/210A/100A) 

6 CoCr.i 2 Pt .12+ Si0 2 (8%) Ti/Cr/CRPS/^gft 2181 0.96 

(300 A/400A/240A/100A] 

7 CoCr.i2Pt .12+ Si02(8%) NiAl/Cr/CRPS8/ 2383 0.81 

: (150 A/400 A/200 A/100 A) 



HF=30.58mhz= 
161 kfci 

MF=15.29mhz= 
81 kfci 

0W=15.29mhz 



-^fl=0.862in 

(2.19cm) 
4200rpm= 
379 ips 
S/y #=15.29mhz 



[0 0 5 3] f-fX»5 : Z.&'rJXVlt. *"fNiP £ 

200 Atf)CoCr.i 2 Pt . i 2 +8molXSi02 ttftgBtRff&*£8t3 

•"fe^aSLfc. ¥±&Hcr li2198 Oe *£Mrt 
l+.0.85memu/cii]2"e ; &o£.o 

tV*»6 : 3fflfn^ll *fNiP £*>y3rL£:Al 

£V$mistc.o &wr\ E3*$>400 AODCrtfiaWS:, ^ 
Ti^^S±(C*taLfe„ iP^fttfOO AODCoCr 

.12Pt .12+8mol%Si0 2 ^IB^M5:*^l$i+feo MIC, 
fl**&100 A(D^(D^--/t-n-h$:4i^L^o £T 



IfflRtiNiS^SSI 2010R -^X*: Guzik 

RWA 1632/1701 
A^:7^;i/#=100MHZ, mK:^: 
5 3tf-;b/\*#-r7-x MR2 
£?y#:7'f ;i/#=SSI Iw=30mA 0 ~fcT-? 
32F8001 , 13mHZ,4dB I bias=10mA 

f=.o ¥*|Hcr ti2181 Oe T'&U, SfcMrt {i0.96memu/c 

f^7:3fflf-f^(t *-fNiP Sr^y^LfeAl 
JS#$ji50 AONiAlSMtftJB&iiBrr sii: 
mfrffitoO ACXrcfTOJlS:, 
40 SNiAl®ga®±tCJftMLfc. &^T\ J?*$J200 A© 



50 



tc«fc UiSSSil/fe. 

CoCr.i 2 Pt .i2+8raol55Si0 2 i&^BSSJi 

IC, J?**?J100 A<JD£ISR©^A-=i-hS:*ffiBlL/fc. 

JSUfeo ¥*Hfcr .B2383 Oe T'&'J, *feHrt tt:0.81ne 
rau/cm2t?$>ofco 

[0 0 5 4] .ateti, xvyitJi—TW-y-yZir^^n 
iiVvV (Guzik) *±fCj:U*5i£;fi,TV^ H*Jy>/1& 
uzik) RWA 1632/1701 Xfc^X* > K(Spinstand) fcflg 



(18) 



4$BB¥ 10-302242 
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*?[HflE$:«:4200 rpmT'feU, -f>^ 
(2.19cm) ICTlljfiL^,, T^mOmAifny- 
• fcf-^T'feU, K«8l£«30niAT*&ofc„ HSMMIfc'N 
y Kt/^;U±30.58mhz(181 kfci), tfijaRfflR^ V K5> 
^;Uil5.29mhz(79.06 kfci)££tH&M?'&i$C'\y K2/ 
^;Ui5.10mhz(27 kfci)T'$>ofe„ ##&*i>'y#;!3 
«fct«)WM^ttl5.29mhz(79.06 kfci)T*&o£.> *3 {C 

^M£DteM*HS«|BI— COMrt (BP*), ^^—©{B^M 
{£^Hc ($J200 OeffiW fc-^x.-SZhSr^LTV^., r. 

©z.^ Tia^jf^, mkm^mmtmmc^m 

[0 0 5 5] H14A, 14B, 15A, 15B, 16Afe«fct>*16 
Bli, -etl-€ J ifl*2<Z)-T-VXi5' 2, 3£J:cK4©, |6j£ 
^P©TT'©, TEM WM&^fo f-VX^2CDg|14A 

wmH^) fej:t>*iai4B m$mw) mmz^^ 
4 ©mis a (.mwm) fej;LK@ii6B mwrno 

*3©mi5A mmm) fc^aqgisB (stms^) tc 

«. ioo A^jiofi^^oiis-? (fr-z>-tft\z6mztif~ 

Sr^U ^oEI15AfeJ:t>*15B{C^$tvfeSS« 
•?«;t$:5IIgLT^.5., BI14A75S16B«, m&XWm 

*ra®24i:SCoPt^[4^jii6©!fS^-i:(Dra{c v 
*S-?~«z-?xtf^^i/-7!)^i-^3i:$:^-r (Wi 

msmm ©TT'©J$r&xtf#drS/-£7jVto 
[0 0 5 6] »c Mi»l©g^Ji©, *£-?^t© 

y h ^M!fS#* T«rr £ 3 £ £ pTtli: U * < LTS&i 

H5-197944^ (i/5X(Shimizu) ^) {CfB«$tlT^S 

&^ZL£l,Z&M-t/<gV$>Z>. ^X(Shimizu) 
mWJmZtlt^ rcoPtCr«^[4^(CoPtCr Compos 
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ite Magnetic Thin Films)] tMt&WZtt. %M&Co 
Pt.i8 Cr.i-2 fe«fctJtffi^CoPt.i8 Cr.^+Si^^ ;i/A© 

tem m@m*mtcB?. zwicwuz. mmmt^tiay 

x-##t(edx) ^ siiw, nrnztewztapstezMfti 
sjm&-t>fv ¥-is3yz$ ) 7jk?z.£&uz, wm&7 

■i jv^±mzt> £. y i%—\z5ft$ hx v * 5 3. t & ^ <b 2>hc 

10 [0 0 5 7] it. S/^X(Shimizu) ^©CoCrPt 

+Si0 2 «^*fCfe»«j|E»y>fX®fiT3W. ££LTfiL 

fioM'A apt) ^* w y j <i xomr\z j: y ^-f -s t© 
5X(shimizu) mz^vmrntit-xm (sp*., »Hb 

L/T, j j xtfyHztzgrnttibz,. m*im%hr=. 

ftmm08/286 ,653-§-{C ^TH D feNiP+Al 2 0 3 

a y&m^iiz Lr=.m&iz &^t<d&&z. y#-5%©-e& 

So *5§0^(Di^{c«ky#xe>4xSJ;^^ ffi«)Tffiv^ 
@^©^y-fXii, fa)i, 2feit>*3©m'ft 

£ y C - (normal ized integrated m 

30 edia noise powers:MNP) £ Jrb^c-f 5Z.il {CJ: y^^^il 

i*^;^X;^-^ ^-rx^tc^N-^Mr 

moi^im^n-Dt^ Hi4t*, M^8BMmie(kfci)a> 

B^SCilLT. f-fX^l, 2 33«fct>'3 00MNP 

'T-iT.t) CDMNP -r-VX^l (CrTJi©<frS:Gya) 
<D^I©*«Jl/2 T*S>5 0 
[0 0 5 8] 3S(C, E81714. *«ffifC J: y#?>tlfeMNP 

40 {£ U -^li^cDEPO 4#fFffiJ^EP 0704839A1#©^15|EI 
^CfeV^T, «<»®NiAlTSS:%o««Kfc, CrTM©*?: 
=bo^flsil<Z)r^©MNP {CfeW5i:bicWM*^MM. fiPt> 
107 kfcilCfeW^lOX *«®SC»S:n%U *fc^e>© 
4§§ttCfcttSm6iaiC;J5^T> ^0% ©107 kfci{Cfe»t 

e>j&. ««fta*ifc«^OBs%^»» (^^®/cr 

■fr^M) CpT»<0*S:tjoflE»i:©|iB©. *#§b^© 

Hi7jc^e>*i*j:^ft, 107 kfcuz&v&$m% ^mx 
smnp ffi©MM^it«?t-^$T'$>5o z.(Dmmt. *5§ 
50 (H®jta«wbsnfc«&aui (a^^/cr*r^^st) ■ 
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T3jrt0T'&£e m^Lfeieitc, ^b^0Dt-Vx^3 
CDTNLD«, #kfcUC*fUT, MMi-f±ii.Crrm(D^m 
mht=. (HPt), 7\£&Cc*z-?S:-gtf) f-fX^20ifc 

H, #{C100 kfciRitCfc^T, #5&B£©^-rx*J:*J 
=fo?5^NLD £^1% i^ot, 015^<b, #5gB£fC#£oT 

'MffimiLimhx. mftt-mfojjx. owssjcotnld 
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